introduction and aim of the work:-mitral stenosis still shows it self older population in developed countries.Percutaneous balloon mitral Valvuloplasty (PBMV) is the treatment of choice for severe and /or hemodynamically significant mitral stenosis. It has been developed as an alternative modality to surgical closed commissurotomy for mitral stenosis5. Elderly patients with mitral stenosis are a special entity who suffered a severe form of the disease and in the same time at higher risk of surgical mitral valve replacement, the aim of the current study is to assess and analyze clinical and echocardiographic consequences after percutaneous balloon mitral Valvuloplasty in those patients. Study design Uncontrolled prospective longitudinal single center study performed in patients referred for percutaneous balloon mitral valvuloplasty. Patients :-The current study included 40 elderly consecutive patients who underwent PBMV in Sohag university hospital cathlab unit. results and conclusion:-There was no in hospital mortality , only one patient developed severe MR , technical failure was encountered in 2 patients, because of failure of the balloon ability to traverse tight valves.This study agreed that PBMV can be applied to those with less favorable valve morphology, PBMV is a safe and effective procedure and optimal results can be achieved in patients with higher wilkin's score if they are carefully selected and operated at experienced centers.
Introduction
The prevalence of mitral stenosis is reflective of the prevalence of rheumatic fever in a particular region [1, 2] . Rheumatic valvular heart disease continues to be endemic in developing countries, with mitral stenosis being the most frequent valve disorder [3] . Although the incidence and severity of rheumatic mitral stenosis has declined in developed countries, the disease is still highly prevalent in many poor and densely populated areas of the globe, remaining a major public health issue and reflecting the socioeconomic status of the region, especially among the elderly. By contrast, mitral stenosis progresses much more rapidly in developing countries and may lead to symptoms in younger patients, including young adults, adolescents, and even children under 5 years of age in some countries [4] . However, mitral stenosis is still pervasive within older populations in developed countries.
Percutaneous balloon mitral valvuloplasty (PBMV), which was developed as an alternative to surgical closed commissurotomy [5] , is the treatment of choice for severe and/or hemodynamically significant mitral stenosis. Elderly patients with mitral stenosis are a special population who suffer from a severe form of the disease and at the same time are at higher risk of surgical mitral valve replacement. Therefore, the aim of the current study was to assess the clinical and echocardiographic consequences of PBMV in elderly patients.
Materials and Methods

Study Design
The study was an uncontrolled, prospective, longitudinal, single-center study of patients referred for PBMV. This study was approved by the Scientific Ethical Committee of Sohag Faculty of Medicine. Informed written consent was obtained from all included patients.
Patients
We recruited 40 consecutive elderly patients who underwent PBMV in Sohag University Hospital. Patients were included if they were over 60 years of age; had symptomatic moderate to severe mitral stenosis, a mitral valve area <1.5 cm 2 , and no higher than grade 2/4 mitral regurgitation by echocardiography; refused to undergo surgery; and were considered high risk due to comorbid conditions (e.g., renal insufficiency, chronic pulmonary disorder, liver cirrhosis, malignancy). Patients were excluded if they met any of the following criteria: highly unfavorable mitral valve morphology (i.e., Wilkin's score ≥11), higher than grade 2/4 mitral valve regurgitation, presence of thrombus in the left atrium or left atrial appendage, presence of concomitant valve disease requiring surgical intervention, scheduled for coronary artery bypass surgery, presence of infective endocarditis, interatrial septum thickness >4 mm, or occurrence of cerebrovascular stroke within the previous 3 months.
Procedures
Before and 1 month after the procedure, all patients underwent clinical assessment including New York Heart Association (NYHA) functional classification, paroxysmal or persistent atrial fibrillation, history of previous PBMV or surgical commisurotomy, and history of thromboembolic events. Body mass index, sinus rhythm, atrial fibrillation, and general signs of heart failure were recorded.
Before, immediately after, and 1 month after the procedure, all patients underwent a complete two-dimensional echocardiographic study. Mitral valve area was measured by direct plannimetry of the valve orifice. From the parasternal short-axis view, the smallest area of the valve orifice obtained in early diastole was chosen for analysis. Peak and mean diastolic pressure gradients across the mitral valve were measured from Doppler spectral analysis of diastolic transmitral mitral flow in apical four-chamber view. The degree of mitral regurgitation as determined by pulsed Doppler echocardiography, color-flow Doppler echocardiography mapping, or both was graded as none (0), mild (1), moderate (2), or severe (3 or 4).
Mitral valve morphologic features were categorized according to a semi-quantitative echocardiographic score as described by Wilkin's et al. [6] . Left atrial diameter and size were measured in parasternal long-and short-axis views. Other chamber sizes and valve abnormalities were also assessed.
Transesophageal echocardiographic examination was performed immediately before the procedure using the same cardiac ultrasound machine for all patients. Assessment was performed following standard methods to exclude the presence of thrombi in the left atrium or left atrial appendage and to measure mitral annular diameter and interatrial septal thickness. A blinded observer reviewed each echocardiogram.
PBMV was performed using the Inoue balloon technique. Balloon size was selected according to body surface area considering anatomy (1 to 2 mm smaller in unfavorable cases) and reached after several stepwise inflations. Hemodynamic measurements of the right and left heart, including simultaneous left atrial and left ventricular pressure recordings, were made immediately before and after valvuloplasty. PBMV was defined as successful when the Doppler mitral valve area was 
Intraoperative Events and Procedure-Related Complications
Most patients (75%) exhibited sinus rhythm during the procedure, whereas some patients (25%) exhibited atrial fibrillation. Technical failure occurred in two patients due to failure of the balloon to traverse tight valves.
Non-significant increases in mitral regurgitation occurred in three patients, and one patient experienced severe mitral regurgitation that required surgical valve replacement (Table 4) . Minor complications included vasovagal reaction in two patients, prolonged hypotension in one patient, and arrhythmia (i.e., multifocal ventricular ectopic beats) requiring treatment in one patient. Bleeding from the right femoral vein associated with balloon catheter insertion occurred in two patients (5%), with neither patient requiring blood transfusion. There was no in-hospital mortality (0%).
Mean mitral regurgitation grade increased significantly from 0.91 ± 0.54 before PBMV to 1.11 ± 0.56 post-dilatation (p < 0.01). Before valvuloplasty, 26 patients had no mitral regurgitation, 12 patients had grade 1, two patients had grade 2, and no patients had grade 3 or 4 mitral regurgitation as evaluated by Doppler studies. After valvuloplasty, mitral regurgitation remained unchanged in most patients. However, the degree of mitral regurgitation increased by one grade in four patients (10%): three increased from grade 1 to grade 2, and one increased from grade 2 to grade 3.
When we investigated factors associated with the development of significant mitral regurgitation (i.e., grade 2 or higher), we found a significant increase in the incidence of significant mitral regurgitation among female patients, patients with atrial fibrillation rather than sinus rhythm, and patients who un-≥1.5 cm 2 and there was no more than one grade increase in mitral regurgitation or no increase in gain above 50% of baseline without major complications. Major complications were defined as more than grade 2/4 mitral regurgitation, cerebrovascular stroke, cardiac tamponade, thromboembolic events, or balloon rupture with unwanted sequelae or periprocedural death.
Statistical Analysis
Data were analyzed using STATA/IC version 12.1. Quantitative data are reported as mean and standard deviation. Normally distributed or not normally distributed data were analyzed using Student's t-tests or Mann-Whitney tests, respectively. Qualitative data are reported as frequency and percentage and were analyzed using Chi-square tests or Fisher's exact tests. Statistical significance was set at p < 0.05.
Results
Pre-Operative Characteristics
The female-to-male ratio of included patients was 4:1 ( Table 1 ). The predominant symptom before the procedure was heart failure, which was observed in 95% of patients. Symptoms of heart failure were severe (class III or IV) in 65% of patients. A history of cerebrovascular stroke was present in one patient (2.5%). Approximately 60% of patients were categorized as NYHA functional class III, 35% as class II, 4% as class I, and 1% as class IV. Of the 10 patients with chronic atrial fibrillation, one reverted spontaneously to regular sinus rhythm after successful PBMV.
The primary end-point of procedural success commonly accepted by investigators is a final valve area >1.5 cm 2 without moderate or severe mitral regurgitation. We found that mitral valve area as assessed by planimetry increased significantly in all patients after valvuloplasty. The mean valve area was 0.96 derwent redo PBMV or had previous surgical commissurotomy (Table 5 ). Significant mitral regurgitation was non-significantly associated with a higher Wilkin's score. However, upon further analysis of Wilkin's score parameters, we found that calcification, especially commissural calcification, and higher subvalvular involvement were significantly associated with significant mitral regurgitation (p < 0.0001; Table 5 and Figure 1 ).
Post-Operative Outcomes
We defined significant symptomatic improvement as an improvement by one or more NYHA functional classifications achieved by 1-month follow-up. We observed a significant change in NYHA functional classification from 2.56 ± 0.58 pre-PBMV to 1.09 ± 0.29 post-PBMV (p < 0.0001). One patient changed from class IV to ΙΙ, 10 patients changed from class ΙΙΙ to Ι, 10 patients changed from class ΙΙ to Ι, and 15 patients changed from class ΙΙΙ to ΙΙ. 
Factors Influencing Procedural Success
Total echocardiographic score was the strongest predictor of procedural success, with lower scores associated with a greater likelihood of a successful outcome (Table 7) . Of the different components of Wilkin's score, the presence of subvalvular disease and calcification were most strongly associated with success rate, whereas valvular thickening and mobility were most strongly associated with dilatation. ± 0.18 cm 2 before valvuloplasty and 1.93 ± 0.29 cm 2 after valvuloplasty (p < 0.0001; Table 6 ). The transverse diameter of the mitral valve was 1.54 ± 0.37 cm before valvuloplasty and 2.43 ± 0.96 cm after valvuloplasty (p < 0.0001). Also, trans-mitral diastolic mean pressure gradient decreased from 13.26 ± 5.27 mm Hg before valvuloplasty to 5.53 ± 3.15 mm Hg after valvuloplasty (p < 0.0001).
Pulmonary hypertension frequently complicates mitral stenosis and may significantly influence clinical findings and prognosis. The increase in pulmonary arterial pressure is often out of proportion to the degree of left atrial hypertension, which reflects a major increase in pulmonary vascular resistance [28] . In the present study, the average pulmonary artery systolic pressure decreased significantly after 1 month from 52.83 ± 13.85 mm Hg to 29.15 ± 8.94 mm Hg (p < 0.0001).
At 1-month follow-up, the left atrium anteroposterior dimension decreased in 85% of patients (from 4.8 ± 0.7 cm to sage from the left atrium to the left ventricle [9] . In the present study, an Inoue balloon also achieved a smooth delivery in most patients. An increase in mitral regurgitation is one possible complication after percutaneous balloon commissurotomy. However, in most cases, the degree of mitral regurgitation slightly increases after PBMV without requiring surgical intervention. The mechanism of the increase or new appearance of mitral regurgitation is reported to be excessive tearing of the commissures(s) or the posterior/anterior leaflet at the noncommissural part, incomplete closure of a calcified leaflet, localized rupture of the subvalvular apparatus, or shortened chordate tendineae after splitting of the commissure(s). Although the incidence of mitral regurgitation has slightly decreased in the past few years, the appearance or worsening of mitral regurgitation after balloon mitral valvotomy is still a major concern [14, 15, 16, 17, 18] . Although approximately half of patients undergoing balloon mitral valvotomy exhibit a small increase in mitral regurgitation [19, 20] , severe mitral regurgitation is relatively rare, with a frequency ranging from 1.4 to 9.4% [13, 21] . There are even some reports of a decrease in mitral regurgitation after balloon mitral valvotomy [22, 23, 24] . In the present study, we observed no change in mitral regurgitation in the majority of patients and severe mitral regurgitation (≥3 grade) in only one patient (2.5%).
We found that elderly patients with a higher calcification score and more subvalvular involvement were more likely to exhibit an increase in mitral regurgitation, whereas total Wilkin's score did not predict the occurrence of mitral regurgitation. This is consistent with the finding of Aslanabadi et al. that calcification is the most important component of Wilkin's classification in that it can predict mitral regurgitation [25] . By contrast, others reported that an increase in mitral regurgitation is not predicted by any valvular or subvalvular apparatus features, patient clinical characteristics, or technical aspects of the procedure [26, 27] .
Limitations
Our study has several limitations. The study was performed at a single center with a relatively small sample size, which limits the generalizability of the results to all patients with mitral stenosis. Therefore, multicenter
Discussion
Despite a dramatic decline in the incidence of rheumatic fever, the disease continues to affect many people [7] . Balloon mitral valvotomy, which was first performed in 1982 by Kanji Inoue in Japan, produces excellent results equivalent to those obtained with open or closed surgical valvotomy. In countries with a high prevalence of rheumatic heart disease, such as Egypt, mitral stenosis is a common presentation, and PBMV is a particularly valuable treatment modality. Here, utilizing a prospective, single-center study design, we describe the outcomes of PBMV for elderly patients with mitral stenosis, including those with high Wilkin's scores, relative contraindications, and refusal of valve replacement.
In earlier studies, percutaneous balloon commissurotomy was used in patients with pliable noncalcified mitral valves [2] , while more recent studies report the efficacy of balloon commissurotomy even in calcific disease (70% of our patients had Wilkin's scores of 9 or 10) [9] . The results of the present study confirm those of a previous multicenter trial by Inoue et al. [5] , which showed that PBMV using the Inoue balloon catheter technique significantly increases mitral valve area in patients with severe mitral stenosis. In association with an increased valve area, we observed significantly reduced mitral valve gradient, left atrial pressure and size, and mean pulmonary artery systolic pressure. These hemodynamic benefits were mirrored by clinical improvements in patients' symptoms and significant downgrades in NYHA functional classification. Therefore, consistent with previous studies [6, 7, 10, 11, 12] , our results show that PBMV produces immediate hemodynamic and clinical improvements in most patients.
In our experience, PBMV has a high technical success rate and an encouraging safety record. In the present study, trans-septal catheterization was successful and uncomplicated, and there was no in-hospital mortality. These results are comparable to those from Palacios et al., who reported only one death (3%) and one thromboembolic episode (3%) after valvuloplasty [13] . McKay et al. also reported only one death (2%) and two embolic cerebrovascular accidents (3%) in a large series involving 63 patients, speculating that their success was due to the nature of the Inoue balloon, especially its flow-directed pas-the importance of administering rheumatic fever prophylaxis to younger patients undergoing PBMV procedures. Our study confirmed that PBMV is a safe and effective procedure that can be used for those with less favorable valve morphology. Without questioning the value of Wilkin's score or its cut-off point, our study shows that successful PBMV can be accomplished in patients with a Wilkin's score between 9 and 10. In conclusion, PBMV and redo PBMV can be employed as a palliative technique in patients with mitral regurgitation at a high risk of morbidity and mortality due to the presence of significant comorbid disease.
